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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the semiconductor integrated circuit equipment - 
which forms a resist pattern on a semi-conductor wafer using an electron ray direct writing 
technique, (a) The process which draws a pattern to said 1st resist with an almost fixed dose 
using electron ray direct writing equipment after applying the 1st resist on the . aforementioned 
semi-conductor wafer, (b) The process which performs 1st BEKU processing to the . 
aforementioned semi-conductor wafer, and the process which forms the 1 st resist pattern on 
said semi-conductor wafer by performing the 1st development to the (c). aforementioned semi- 
conductor wafer, (d) The process which measures the dimension of said 1st resist pattern within 
the . aforementioned semi-conductor wafer side, and collects the dimension data of a resist 
pattern, (e) The process which inputs the dimension amendment map of said resist pattern into 
said electron ray direct writing equipment after creating the dimension amendment map of the 
resist pattern within said semi-conductor wafer side from the dimension data of the . 
aforementioned resist pattern, (f) The process which creates the amendment map of the 
exposure for every shot of the electron ray within said semi-conductor wafer side from the 
dimension amendment map of the . aforementioned resist pattern, (g) After removing the 1st 
resist pattern of . above, the 2nd resist is applied on said semi-conductor wafer. Subsequently 
The process which draws a pattern to said 2nd resist using said electron ray direct writing 
equipment with the dose specified from the amendment map of the dose for every shot of said 
electron ray, (h) The manufacture approach of the semiconductor integrated circuit equipment 
characterized by having the process which performs 2nd BEKU processing to the . 
aforementioned semi-conductor wafer, and the process which forms the 2nd resist pattern on 
said semi-conductor wafer by performing the 2nd development to the (i). aforementioned semi- 
conductor wafer. 

[Claim 2] It is the manufacture approach of the semiconductor integrated circuit equipment 
which forms a resist pattern on a semi-conductor wafer using an electron ray direct writing 
technique, (a) The process which draws a pattern to said 1st resist in almost fixed shot size 
using electron ray direct writing equipment after applying the 1 st resist on the . aforementioned 
semi-conductor wafer, (b) The process which performs 1st BEKU processing to the . 
aforementioned semi-conductor wafer, and the process which forms the 1st resist pattern on 
said semi-conductor wafer by performing the 1st development to the (c). aforementioned semi- 
conductor wafer, (d) The process which measures the dimension of said 1st resist pattern within 
the . aforementioned semi-conductor wafer side, and collects the dimension data of a resist 
pattern, (e) The process which inputs the dimension amendment map of said resist pattern into 
said electron ray direct writing equipment after creating the dimension amendment map of the 
resist pattern within said semi-conductor wafer side from the dimension data of the . 
aforementioned resist pattern, (f) The process which creates the amendment map of the shot 
size for every shot of the electron ray within said semi-conductor wafer side from the dimension 
amendment map of the . aforementioned resist pattern, (g) After removing the 1st resist pattern 
of . above, the 2nd resist is applied on said semi-conductor wafer. Subsequently The process 
which draws a pattern to said 2nd resist using said electron ray direct writing equipment in the 
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shot size specified from the amendment map of the shot size for every shot of said electron ray, 
(h) The manufacture approach of the semiconductor integrated circuit equipment characterized 
by having the process which performs 2nd BEKU processing to the . aforementioned semi- 
conductor wafer, and the process which forms the 2nd resist pattern on said semi-conductor 
wafer by performing the 2nd development to the (i). aforementioned semi-conductor wafer. 
[Claim 3] It is the manufacture approach of the semiconductor integrated circuit equipment 
which forms a resist pattern on a semi-conductor wafer using an electron ray direct writing 
technique, (a) The process which draws a pattern to said 1st resist with an almost fixed dose 
using electron ray direct writing equipment after applying the 1st resist on the . aforementioned 
semi-conductor wafer, (b) The process which performs 1st BEKU processing to the . 
aforementioned semi-conductor wafer, and the process which forms the 1st resist pattern on 
said semi-conductor wafer by performing the 1st development to the (c). aforementioned semi- 
conductor wafer, (d) The process which measures the dimension of said 1st resist pattern within 
the . aforementioned semi-conductor wafer side, and collects the dimension data of a resist 
pattern, (e) The process which inputs the dimension amendment map of said resist pattern into 
said electron ray direct writing equipment after creating the dimension amendment map of the 
resist pattern within said semi-conductor wafer side from the dimension data of the . 
aforementioned resist pattern, (f) The process which creates the amendment map of the 
exposure for every semiconductor chip of the electron ray within said semi-conductor wafer side 
from the dimension amendment map of the . aforementioned resist pattern, (g) After removing 
the 1st resist pattern of . above, the 2nd resist is applied on said semi-conductor wafer. 
Subsequently The process which draws a pattern to said 2nd resist using said electron ray direct 
writing equipment with the dose specified from the amendment map of the dose for every 
semiconductor chip of said electron ray, (h) The manufacture approach of the semiconductor 
integrated circuit equipment characterized by having the process which performs 2nd BEKU 
processing to the . aforementioned semi-conductor wafer, and the process which forms the 2nd 
resist pattern on said semi-conductor wafer by performing the 2nd development to the (i). 
aforementioned semi-conductor wafer. 

[Claim 4] It is the manufacture approach of the semiconductor integrated circuit equipment 
which forms a resist pattern on a semi-conductor wafer using an electron ray direct writing 
technique, (a) The process which draws a pattern to said 1st resist with an almost fixed dose 
using electron ray direct writing equipment after applying the 1st resist on the . aforementioned 
semi-conductor wafer, (b) The process which performs 1st BEKU processing to said semi- 
conductor wafer with almost fixed baking temperature using . BEKU furnace, (c) The process 
which forms the 1 st resist pattern on said semi-conductor wafer by performing the 1 st 
development to the . aforementioned semi-conductor wafer, (d) The process which measures the 
dimension of said 1 st resist pattern within the . aforementioned semi-conductor wafer side, and 
collects the dimension data of a resist pattern, (e) The process which inputs the dimension 
amendment map of said resist pattern into said BEKU furnace after creating the dimension 
amendment map of the resist pattern within said semi-conductor wafer side from the dimension 
data of the . aforementioned resist pattern, (f) The process which creates the amendment map 
of the baking temperature for every semiconductor chip within said semi-conductor wafer side 
from the dimension amendment map of the . aforementioned resist pattern, (g) After removing 
the 1st resist pattern of . above, the 2nd resist is applied on said semi-conductor wafer. 
Subsequently using said electron ray direct writing equipment with the process which draws a 
pattern to said 2nd resist with said dose of about 1 law (h) The process which performs 2nd 
BEKU processing to said semi-conductor wafer using the . aforementioned BEKU furnace with 
the baking temperature specified from the amendment map of the baking temperature for said 
every semiconductor chip, (i) The manufacture approach of the semiconductor integrated circuit 
equipment characterized by having the process which forms the 2nd resist pattern on said semi- 
conductor wafer by performing the 2nd development to the . aforementioned semi-conductor 
wafer. 

[Claim 5] In the manufacture approach of semiconductor integrated circuit equipment given in 
any 1 term of claims 1-4 Between the process which performs 2nd BEKU processing between 
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the process which performs 1st BEKU processing to said semi-conductor wafer, and the 
processes which perform the 1st development to said semi-conductor wafer, and to said semi- 
conductor wafer, and the process which performs the 2nd development to said semi-conductor 
wafer The manufacture approach of the semiconductor integrated circuit equipment 
characterized by having the process which performs cooling processing to said semi-conductor 
wafer. 

[Claim 6] It is the manufacture approach of the semiconductor integrated circuit equipment 
characterized by measuring 3-5 dimensions of said 1 st resist pattern within a semiconductor 
chip in the manufacture approach of semiconductor integrated circuit equipment given in any 1 
term of claims 1 -4. 

[Claim 7] It is the manufacture approach of the semiconductor integrated circuit equipment 
characterized by performing said 1st BEKU processing and said 2nd BEKU processing to said 
semi-conductor wafer at the temperature of 100 degrees C or less in the manufacture approach 
of semiconductor integrated circuit equipment given in any 1 term of claims 1-4. 
[Claim 8] It is the manufacturing installation of the semiconductor integrated circuit equipment 
which forms a resist pattern on a semi-conductor wafer using an electron ray direct writing 
technique. From the dimension amendment map of the resist pattern within said semi-conductor 
wafer side The amendment map of the exposure for every shot of an electron ray or the 
amendment map of the shot size for every shot of an electron ray is created. In the shot size 
specified from the amendment map of the exposure specified from the amendment map of the 
exposure for every shot of said electron ray, or the shot size for every shot of said electron ray 
The manufacturing installation of the semiconductor integrated circuit equipment characterized 
by drawing a pattern to the resist applied on said semi-conductor wafer. 

[Claim 9] The manufacturing installation of the semiconductor integrated circuit equipment which 
is a manufacturing installation of the semiconductor integrated circuit equipment which forms a 
resist pattern on a semi-conductor wafer using an electron ray direct-writing technique, and is 
characterized by to draw a pattern to the resist applied on said semi-conductor wafer with the 
dose which creates the amendment map of the dose for every semiconductor chip of an electron 
ray, and is specified from the amendment map of the dose for every semiconductor chip of said 
electron ray from the dimension amendment map of the resist pattern within said semi- 
conductor wafer side. 

[Claim 10] The manufacturing installation of the semiconductor integrated circuit equipment 
which is a manufacturing installation of semiconductor integrated circuit equipment which 
performs BEKU processing to said semi-conductor wafer, and is characterized by to perform 
BEKU processing to said semi-conductor wafer with the baking temperature which creates the 
amendment map of the baking temperature for every semiconductor chip, and is specified from 
the amendment map of the baking temperature for every semiconductor chip of said from the 
dimension amendment map of the resist pattern within said semi-conductor wafer side after 
drawing a pattern to the resist applied on the semi-conductor wafer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the semiconductor integrated circuit 
equipment especially formed using an electron ray direct writing technique about the 
manufacturing technology of semiconductor integrated circuit equipment, and relates to an 
effective technique. 
[0002] 

[Description of the Prior Art] It is the technique which operates the electron ray which an 
electron ray direct writing technique is thin on this semi-conductor substrate after applying to 
the front face of a semi-conductor substrate the coat of a resist which has sensibility in an 
electron ray, and was extracted based on the design data of semiconductor integrated circuit 
equipment, draws a pattern to the above-mentioned resist, develops this, and forms the pattern 
of a resist directly on a semi-conductor substrate. Therefore, an electron ray direct writing 
technique can have the resolution which can draw a detailed pattern, and can draw a pattern 
with a sufficient precision. 

[0003] However, the demand to high resolution is still severer with detailed-izing of 
semiconductor integrated circuit equipment. Then, also in the electron ray direct writing 
technique, after drawing a pattern to the resist applied on the semi-conductor substrate, 
improvement in resolution is achieved by performing PEB (Post Exposure Bake) processing to a 
semi-conductor substrate. That is, equalize diffusion to the sensitization agent photodissociated 
in the resist, concentration distribution of a lifting and a sensitization agent is made to equalize 
in the direction of thickness of a resist, and the resolution of a resist is made to improve by 
performing PEB processing. 

[0004] In addition, PEB processing is indicated by issue, the Tokuyama and P59 on 

Ohm-Sha issue "micro-machining technical" February 25, Heisei 9, for example. 

[0005] 

[Problem(s) to be Solved by the Invention] However, this invention person set on the electron 
ray direct writing technique which adopted said PEB processing, and found out the trouble that 
dimension dispersion of the resist pattern within a semi-conductor wafer side became large with 
20-30nm. 

[0006] That is, at the BEKU furnace which performs PEB processing, it will be difficult to control 
the baking temperature of the whole surface of a semi-conductor wafer to homogeneity, and 
dispersion will arise in baking temperature. Dispersion in this baking temperature is the big factor 
of dimension dispersion of a resist pattern. 

[0007] The purpose of this invention is to offer the technique in which the semiconductor 

integrated circuit equipment which has a highly precise detailed pattern is realizable. 

[0008] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0009] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. That is, first, in case the manufacture 
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approach of the semiconductor integrated circuit equipment of (1) this invention forms a resist 
pattern on a semi-conductor wafer using an electron ray direct writing technique, after it applies 
the 1st resist on a semi-conductor wafer, it draws a pattern to said 1st resist with an almost 
fixed dose using electron ray direct writing equipment. Next, after performing 1st PEB processing 
to a semi-conductor wafer, by performing the 1st development to a semi-conductor wafer, the 
1st resist pattern is formed on a semi-conductor wafer, and, subsequently to a semi-conductor 
wafer top, the dimension of the 1st formed resist pattern is measured. Next after collecting the 
dimension data of the 1st resist pattern within a semi-conductor wafer side, the dimension 
amendment map of the 1st resist pattern within a semi-conductor wafer side is created from the 
dimension data of the 1st resist pattern, and, subsequently the dimension amendment map of the 
1st resist pattern is inputted into electron ray direct writing equipment Next, after creating the 
amendment map of the dose for every shot of the electron ray within a semi-conductor wafer 
side from the dimension amendment map of the 1st resist pattern, the 1st resist pattern is 
removed and, subsequently to a semi-conductor wafer top, the 2nd resist is applied. Next, after 
drawing a pattern to the 2nd resist using electron ray direct writing equipment with the dose 
specified from the amendment map of the dose for every shot of an electron ray, 2nd PEB 
processing is performed to a semi-conductor wafer, and, subsequently to a semi-conductor 
wafer, the 2nd resist pattern is formed on a semi-conductor wafer by performing the 2nd 
development. 

[0010] (2) Moreover, it is electron ray direct writing equipment which forms a resist pattern on a 
semi-conductor wafer using an electron ray direct writing technique, and from the dimension 
amendment map of the resist pattern within a semi-conductor wafer side, the manufacturing 
installation of the semiconductor integrated circuit equipment of this invention creates the 
amendment map of the exposure for every shot of an electron ray, it is the exposure specified 
from the amendment map of the exposure for every shot of an electron ray, and draws a pattern 
to the resist applied on the semi-conductor wafer. 

[0011] Since it becomes possible to suppress dimension dispersion of the resist pattern within a 
semi-conductor wafer side by amending the dose for every shot of the electron ray in electron 
ray direct writing equipment according to the above-mentioned means, the small highly precise 
resist pattern of dimension dispersion can be formed, and the dimensional accuracy of the 
detailed pattern within a semi-conductor wafer side improves. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on a drawing. 

[0013] In addition, what has the same function in the complete diagram for explaining the gestalt 
of operation attaches the same sign, and explanation of the repeat is omitted. 
[0014] (Gestalt 1 of operation) The dimension amendment approach of the resist pattern which 
is the gestalt of 1 operation of this invention is explained using the dimension of the resist 
pattern within the semi-conductor wafer side indicated to be the process 100 shown in drawing 
1 - a process 1 10 to drawing 2 - drawing 5 , the dimension amendment map of a resist pattern, 
and the amendment map of the exposure for every shot of an electron ray. 
[0015] First, after removing the foreign matter of the front face of a semi-conductor wafer, or a 
rear face, the resist of a positive type or a negative mold is applied to homogeneity by the 
rotation applying method on the front face of a semi-conductor wafer (process 100). This 
approach is the approach of placing a semi-conductor wafer on a spin chuck, dispersing a resist 
with a centrifugal force, and forming the resist of uniform thickness in the front face of a semi- 
conductor wafer. 

[0016] Next, after setting a semi-conductor wafer in electron ray direct writing equipment based 
on a design data, an electron ray is irradiated with an almost fixed dose, and bridge formation or 
collapse of a component is produced with the electron which carried out incidence into the 
macromolecule which constitutes a resist (process 101). That is, when a resist is irradiated by 
the electron, the molecular weight of an exposure part and the molecular weight of a non- 
irradiating part are made to produce a difference by the polymerization by the decomposition by 
principal chain cutting of a molecule, or association of principal chains. 
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[0017] Next, PEB processing for about 2 minutes is performed to a semi-conductor wafer at the 
temperature of 95 degrees C using a PEB furnace (process 102). 

[0018] Next, cooling processing for about 1 minute is performed to a semi-conductor wafer at 
the temperature of 22 degrees C (process 103). 

[0019] Next, after making a developer dropped at the front face of a semi-conductor wafer, piling 
it using surface tension and performing a development predetermined time, by performing the 
rinse in pure water, and rotation desiccation continuously, the field where the molecular weight 
of the resist on a semi-conductor wafer is low is dissolved, it leaves the field where molecular 
weight is high, and a resist pattern is formed (process 104). 

[0020] Next, the dimension of a resist pattern is measured (process 105) and the dimension data 
of the resist pattern within a semi-conductor wafer side as shown in drawing 2 are collected 
(process 1 06). Although drawing 2 has indicated only the dimension of one resist pattern in each 
semiconductor chip, within each semiconductor chip, the dimension of two or more 3-5 resist 
patterns is measured, for example. When the dimension of a resist pattern is in the specification 
which is 0.220**0.005 micrometers, it progresses to the following process, after inspecting 
alignment of a resist pattern (process 107). 

[0021] On the other hand, when the dimension data of a resist pattern are substandard next 
after creating the dimension amendment map of the resist pattern within the semi-conductor 
wafer side shown in drawing 3 from the dimension data of the resist pattern within the semi- 
conductor wafer side shown in said drawing 2 (process 108), this dimension amendment map is 
inputted into electron ray direct writing equipment (process 109): 

[0022] Subsequently, the amendment map of the exposure for every shot of the electron ray 
shown in drawing 4 is created from the dimension amendment map of the resist pattern within 
the semi-conductor wafer side shown in said drawing 3 (process 110). Then, the resist of 
uniform thickness is again applied to the front face of a semi-conductor wafer (process 100), 
and, subsequently to said drawing 4 , an electron ray is irradiated by the resist with the optimal 
dose for every shot based on the amendment map of the dose for every shot of the shown 
electron ray (process 101). 

[0023] Next, after performing PEB processing of a process 102, cooling processing of a process 
103, and the development of a process 104 to a semiconductor wafer, the dimension of the 
formed resist pattern is measured (process 105). 

[0024] The dimension of the resist pattern within the semi-conductor wafer side acquired by 
irradiating an electron ray at drawing 5 based on the amendment map of the exposure for every 
shot of the electron ray shown in said drawing 4 is shown. Although dimension dispersion of the 
resist pattern formed without amending the dose of an electron ray is 20-30nm or more as 
shown in said drawing 2 , dimension dispersion of the resist pattern which amended the dose for 
every shot of an electron ray, and was formed is set to 5nm or less. 
[0025] Next, it explains using the important section sectional view of the semi-conductor 
substrate in which the bipolar transistor which showed the bipolar transistor with the wiring layer 
formed with the application of the dimension amendment approach of the resist pattern which is 
the gestalt 1 of this operation to drawing 6 is shown. 

[0026] First, the important section cross-section structure of a bipolar transistor is explained 
briefly. The bipolar transistor is constituted considering semi-conductor substrate 1a of p mold 
which consists of single crystal silicon as a subject. On the principal plane of this semi- 
conductor substrate 1a, the laminating of the n mold epitaxial layer 2 is carried out, and the 
active region (component formation field) is further established in the principal plane of semi- 
conductor substrate 1a. The rear face of semi-conductor substrate 1a consists of oxidation 
silicone film 1 b and support substrate 1c. 

[0027] It embeds between said semi-conductor substrate 1a and n mold epitaxial layer 2, and 
the n-type-semiconductor field 3 of a mold is formed in the active region. Said active region is 
electrically separated by the component isolation region with other surrounding active regions. 
The component isolation region mainly consists of isolation insulator layers 4 and 5, for example, 
oxidation silicone films. 

[0028] The bipolar transistor is formed in said active region. This bipolar transistor consists of 
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vertical structures which carried out the sequential array of each of n mold collector field, p 
mold base region, and n mold emitter region. 

[0029] n mold collector field consists of an n mold epitaxial layer 2, a n-type-semiconductor field 
3 of an embedding mold, and a n-type-semiconductor field 6 for collector potential raising, p 
mold base region consists of p type semiconductor fields 8 which are the p type semiconductor 
field 7 and the intrinsic base region which are a graft base field, n mold emitter region consists of 
n-type-semiconductor fields 9. 

[0030] Tungsten wiring (it abbreviates to W wiring below) 1 0a is connected to said n-type- 
semiconductor field 6 for collector potential raising through collector opening 4a. 
[0031] The end of the electrode 11 for base drawers is connected to the p type semiconductor 
field 7 which is p mold base region through base opening 4b. W wiring 1 0b is formed in the other 
end of the electrode 1 1 for base drawers through the connection hole 13 formed in insulator 
layers 12a and 12b. 

[0032] The electrode 14 for emitter drawers is connected to the n-type-semiconductor field .9 
which is n mold emitter region through emitter opening 4c. The electrode 14 for emitter drawers 
is electrically connected with W wiring 10c through the connection hole 15 formed in insulator 
layer 12a. In addition, the electrode 14 for emitter drawers consists of polycrystal silicone films 
with which n mold impurity (As) or Lynn (P), for example, arsenic, was introduced. 
[0033] The W wiring 10a, 10b, and 10c which constitutes the IstHayer wiring is covered with the 
1st interlayer insulation film 16, 17, and 18 constituted with an oxidation silicone film. 
[0034] On the 1st interlayer insulation film 16 and 17 and 18, the tungsten / aluminum / 
tungsten cascade screen 1 9 (it abbreviates to W/aluminum/W laminating wiring below) which 
constitutes the 2ndHayer wiring are formed, and it has connected with the W wiring 10a, 10b, 
and 10c which is the IstHayer wiring through the connection hole 20 formed in the 1st interlayer 
insulation film 16 and 18. 

[0035] In order to carry semiconductor devices, such as a bipolar transistor, in high accumulation 
on a semiconductor chip, wiring width of face needs to set to 1.0 micrometers, a tooth space 
needs to set this W/aluminum/W laminating wiring 19 to 1.0 micrometers or less, and the 
processing technique of a highly precise wiring layer is required. Therefore, the W/aluminum/W 
laminating wiring 19 is formed using the dimension amendment approach of the resist pattern 
which is the gestalt 1 of said the operation of this. 

[0036] Next, the formation approach of said W/aluminum/W laminating wiring 19 is explained. 
[0037] first, the sputtering method and CVD (Chemical Vapor Deposition) — the lower layer 
tungsten film is formed by consecutive processing with law. This lower layer tungsten film has a 
good adhesive property to the 1st interlayer insulation film 16 and 18 of a substrate, and has 
good covering nature to the connection hole 20. 

[0038] Next, the sequential deposition of an interlayer s aluminum film and upper tungsten film is 
carried out on the lower layer tungsten film. This aluminum film is aluminum monolayer or silicon 
(Si), copper (Cu), or aluminium alloy film containing both Si and Cu, and it is used in order to 
lower resistance of wiring. The concentration of Cu in the ARUMINIMU alloy film is 3.0% or less, 
and Cu is effective in reducing the electromigration of wiring. 

[0039] The lower layer tungsten film which constitutes the W/aluminum/W laminating wiring 19 
consists of about 0.2-micrometer tungsten film deposited with the tungsten film with a thickness 
of about 0.05 micrometers formed by the sputtering method, and a CVD method, and the 
thickness of about 0.6 micrometers and the upper tungsten film of the thickness of an 
interlayer s aluminum layer is about 0.05 micrometers. 

[0040] Next, the resist pattern for processing a W/aluminum/W cascade screen is formed in the 
front face of the upper tungsten film using the dimension amendment approach of said resist 
pattern. 

[0041] That is, as shown in said drawing 1 , after applying a resist on the upper tungsten film 
first (said process 100), an electron ray is irradiated at a resist (said process 101), and, 
subsequently to a semi-conductor wafer, a resist pattern is formed by performing PEB 
processing (said process 102), cooling processing (said process 103), and a development (said 
process 104) one by one. Subsequently, if the dimension of the resist pattern measured in the 
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development dimensional inspection after a development (said process 105) is in specification 
(said process 106), it will progress to the following process, after inspecting alignment of a resist 
pattern (said process 1 07). 

[0042] However, when the dimension of a resist pattern is substandard, after creating the 
dimension amendment map of the resist pattern within a semi-conductor wafer side from the 
dimension data of a resist pattern (said process 108), this dimension amendment map is inputted 
into electron ray direct writing equipment (said process 109), and, subsequently the amendment 
map of the exposure for every shot is created from a dimension amendment map (said process 
110). 

[0043] Then, the resist pattern on a semi-conductor wafer is removed, again, a resist is applied 
on the upper tungsten film (said process 100), and, subsequently an electron ray is irradiated 
with the optimal dose for every shot at a resist based on the amendment map of the dose for 
every shot (said process 101). Next, resist pattern formation is carried out by performing PEB 
processing (said process 102), cooling processing (said process 103), and a development (said 
process 104) to a semi-conductor wafer one by one. 

[0044] Next, the W/aluminum/W laminating wiring 19 which constitutes the 2ndHayer wiring is 
formed by using the above-mentioned resist pattern as a mask, and etching a W/aluminum/W 
cascade screen. 

[0045] The W/aluminum/W laminating wiring 19 which constitutes the 2nd-layer wiring is 
covered with the 2nd interlayer insulation film 21, 22, and 23. Furthermore, on the 2nd interlayer 
insulation film 21 and 22 and 23, the W/aluminum/W laminating wiring 24 which constitutes the 
3rdHayer wiring is formed, and the W/aluminum/W laminating wiring 24 is connected with the 
W/aluminum/W laminating wiring 19 which is the 2nd-layer wiring through the connection hole 
25. 

[0046] The W/aluminum/W laminating wiring 24 which constitutes the 3rd-Iayer wiring is covered 
with the. 3rd interlayer insulation film 26, 27, and 28. Furthermore, on the 3rd interlayer insulation 
film 26 and 27 and 28, the W/aluminum/W laminating wiring 29 which constitutes the 4th-layer 
wiring is formed; and the W/aluminum/W laminating wiring 29 is connected with the 
W/aluminum/W laminating wiring 24 which is the 3rdHayer wiring through the connection hole 30. 

[0047] The W/aluminum/W laminating wiring 29 which constitutes the 4th-layer wiring is covered 
with the 4th interlayer insulation film 31, 32, and 33. Furthermore, on the 4th interlayer insulation 
film 31 and 32 and 33, the W/aluminum/W laminating wiring 34 which constitutes the 5th-layer 
wiring is formed, and the W/aluminum/W laminating wiring 34 is connected with the 
W/aluminum/Wlaminating wiring 29 which is the 4th-layer wiring through the connection hole 35. 

[0048] The W/aluminum/W laminating wiring 34 which constitutes the 5th-layer wiring is covered 
with the 5th interlayer insulation film 36, 37, and 38. Furthermore/on the 5th interlayer insulation 
film 36 and 37 and 38, the aluminum wiring (it abbreviates to aluminum wiring below) 39 which 
constitutes the 6th-layer wiring is formed, and the aluminum wiring 39 is connected with the 
W/aluminum/W laminating wiring 34 which is the SthHayer wiring through the connection hole 40. 
In addition, Cu wiring may be used for the 6th-layer wiring. 

[0049] The final passivation film 41 and 42 is formed on the aluminum wiring 39 which 
constitutes the 6th-layer wiring. The final passivation film 41 is constituted by the silicon nitride 
film, and the final passivation film 42 is constituted by for example, the oxidation silicone film. 
[0050] On the final passivation film 41 and 42, the BLM (Ball Limiting Metallurgy) film 43 as 
drawer wiring for external terminals is formed, and connection between the BLM film 43 and the 
aluminum wiring 39 which is the 6th-layer wiring is made through the connection hole 45. the 
BLM film 43 has structure which carried out the laminating of chromium (Cr), Cu, and the gold 
(Au) one by one- — the external terminal (bonding pad) 44 is formed on the BLM film 43. 
[0051] In addition, although the amendment map of the dose for every shot of an electron ray 
was created and the electron ray was irradiated by the resist with the optimal dose for every 
shot with the gestalt 1 of said operation based on this from the dimension amendment map of ■ 
the resist pattern within a semi-conductor wafer side The amendment map of the shot size for 
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every shot of an electron ray may be created, and an electron ray may be irradiated in the 
optimal shot size for every shot at a resist based on this from the dimension amendment map of 
the resist pattern within a semi-conductor wafer side. 

[0052] Thus, since according to the gestalt 1 of this operation it becomes possible to suppress 
dimension dispersion of the resist pattern by dispersion in the baking temperature of PEB 
processing etc. by amending the dose for every shot of the electron ray in electron ray direct 
writing equipment in case a detailed pattern like the wiring layer of a bipolar transistor is formed, 
for example, the small highly precise resist pattern of dimension dispersion can be formed, and 
the dimensional accuracy of the detailed pattern within a semi-conductor wafer side improves. 
[0053] (Gestalt 2 of operation) Drawing 7 is the process 1 00 - process 110 which show the 
dimension amendment approach of the resist pattern which is the gestalt of other operations of 
this invention, and drawing 8 is an example of the data of the dose for every semiconductor chip 
of the electron ray created with electron ray direct writing equipment 

[0054] With the gestalt 2 of this operation, first like said process 100 shown in said drawing t of 
the gestalt 1 of said operation - the aforementioned process 105, after forming a resist pattern 
on a semi-conductor wafer, the dimension of a resist pattern is measured (process 105) and the 
dimension data of the resist pattern within a semi-conductor wafer side are collected (process 
106). When the dimension data of a resist pattern are in specification, it progresses to the 
following process, after inspecting alignment of a resist pattern (process 107). 
[0055] On the other hand, when the dimension data of a resist pattern are substandard next, 
after creating the dimension amendment map of the resist pattern within a semi-conductor 
wafer side from the dimension data of the resist pattern within a semi-conductor wafer side 
(process 108), this dimension amendment map is inputted into electron ray direct writing 
equipment (process 1 09). 

[0056] Subsequently, the dose data for every semiconductor chip of the electron ray shown in 
drawing 8 are created from the dimension amendment map of the resist pattern within a semi- 
conductor wafer side (process 110). Then, the resist of uniform thickness is again applied to the 
front face of a semi-conductor wafer (process 100), and, subsequently to said drawing 8 p an 
electron ray is irradiated by the resist with the optimal dose for every semiconductor chip based 
on the dose data for every semiconductor chip of the shown electron ray (process 101). 
[0057] Next, after performing PEB processing of a process 102, cooling processing of a process 
103, and the development of a process 104 to a semi-conductor wafer, the dimension of the 
formed resist pattern is measured (process 105). 

[0058] Thus, since according to the gestalt 2 of this operation the dose data for every 
semiconductor chip of an electron ray are created from the dimension amendment map of the 
resist pattern inputted into electron ray direct writing equipment and an electron ray is irradiated 
by the resist with the optimal dose for every semiconductor chip, processing speed improves 
rather than the approach by which an electron ray is irradiated by the resist with the optimal 
dose for every shot 

[0059] (Gestalt 3 of operation) Drawing 9 is the process 100 - process 110 which show the 
dimension amendment approach of the resist pattern which is the gestalt of other operations of 
this invention. 

[0060] With the gestalt 3 of this operation, first, like said process 100 shown in said drawing 1 of 
the gestalt 1 of said operation - the aforementioned process 105, after forming a resist pattern 
on a semi-conductor wafer, the dimension of a resist pattern is measured (process 105) and the 
dimension data of the resist pattern within a semi-conductor wafer side are collected (process 
1 06). When the dimension data of a resist pattern are in specification, it progresses to the 
following process, after inspecting alignment of a resist pattern (process 107). 
[0061] On the other hand, when the dimension data of a resist pattern are substandard next, 
after creating the dimension amendment map of the resist pattern within a semi-conductor 
wafer side from the dimension data of the resist pattern within a semi-conductor wafer side 
(process 108), this dimension amendment map is inputted into a BEKU furnace control unit 
(process 109). 

[0062] Subsequently, the baking temperature data of the PEB processing for every 
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semiconductor chip are created from the dimension amendment map of the resist pattern within 
a semi-conductor wafer side (process 110). Then, the resist of uniform thickness is again applied 
to the front face of a semi-conductor wafer (process 100), and an electron ray is irradiated by 
the resist with a subsequently almost fixed dose (process 101). 

[0063] Next, PEB processing of a process 102 is performed to a semi-conductor wafer. In this 
PEB processing, since PEB processing is performed with the optimal baking temperature for 
every semiconductor chip based on the baking temperature data of the PEB processing for 
every semiconductor chip, dimension dispersion of the resist pattern on a semi-conductor wafer 
becomes small. 

[0064] Next, after performing cooling processing of a process 103, and the development of a 
process 104 to a semi-conductor wafer, the dimension of the formed resist pattern is measured 
(process 105). 

[0065] Thus, since according to the gestalt 3 of this operation the baking temperature data of 
PEB processing are created for every semiconductor chip from the dimension amendment map 
of the resist pattern inputted into the BEKU furnace control device and PEB processing is 
performed with the optimal baking temperature for every semiconductor chip, the dimensional 
accuracy of a resist pattern improves. 

[0066] As mentioned above, although invention made by this invention person was concretely 
explained based on the gestalt of implementation of invention, it cannot be overemphasized that 
it can change variously in the range which this invention is not limited to the gestalt of said 
operation, and does not deviate from the summary. 

[0067] For example, although the gestalt 1 of said operation explained the case where the 
dimension amendment approach of a resist pattern was applied to the manufacture approach of 
wiring of the 2nd layer of a bipolar transistor, it is applicable to the manufacture approach of any 
semiconductor integrated circuit equipments of being able to apply also to the manufacture 
approach of other wiring layers of the above-mentioned bipolar transistor, and having a detailed 
pattern. 
[0068] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated by this application is explained briefly. 

[0069] According to this invention, since it becomes possible to improve the dimensional 
accuracy of the resist pattern within a semi-conductor wafer side, the small highly precise 
detailed pattern of dimension dispersion can be formed on a semi-conductor wafer by processing 
it by using this resist pattern as a mask. 



[Translation done.] 
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[0030] Bflta3Ui'$mfi§l^±tffflna¥«f*^ 
J^6(Ctt. 3Ud'd(PgPSi54a*®Ur3'>yX7 : ->iB 
^ («TWiBSiB5-T) 1 OasWg&Sft-Cl,**. 

[0 03 1 ] pS*-^««T*SpS^f*««7K 
«. <-XPPgi54b*ai/-C^-X9lttllL/fflaSl 

lo-mvtmztix^z. *-^i#uiL.fflmsi 1 

©ffigJClS. MiSM 12a. 12b tcmf&zfttdmn 

1 3*ab-CWEiS!l 0b)^fi£Sn-C(,>5. 

[0 03 2] nMii »f »*5nf#^I^9 
{C«. x 5 v $ BP»4 c ^iil/fx 5 ^ 
«H4#«II3*TCI»*. xs-^^gitniLfflssi 
4tt88ijgl 2 aK)i?BSSn/c^?Ll 5%jiL/TWiB 

Si ocimMWtcs^snrtv^ x5?*?i 

#ffiUfflS@l 4ttnS^F»». /ci^iffi^ (A s ) 

t tea u > ( p ) mxz titczm&is v a >m-c«be 

[0033] ^l®B©Ki®?:«fiS^.2>Wi3Kl 0a. 
10 b. IOcB. K<b->V3>®{CJ;-5-C»fiS3n-5 

^i©araiffiigigi 6. 17. 1 8xmt>tixi>z. 

[0 034] ^ 1 ©llUliffiiSJg 1 6. 17. 18±fC 

®2)lB©EiBl>&SR£T€>f >^7->/7Jl'5- 
■5A/^>^Xf >SJffli (WTW/A 1 /-W^lffiS 
iBS-T) 1 9^fiS3tvC*J0. mi©SiafB^l 
6. 1 8fCffMStlfcgi6ia2 0%jifC^l)lB©iB 
ig-C^SWIB© 1 0 a. 10 b. 1 0 ctfflfoOXt.> 

[0035] v 7±Kmmtc* ^-71-5 




9 

>Vz*i*£<Dzmtltt*fc9&&1ttomt* COW 
/Al/WSWBillQtt. EtBtB^l.OMm. 

jnx«aK*w«shs. se-or , w/a i /wwieir 

[003 6] *0C, MEW/A 1 /WSHiSi^ 1 9 ©ffj 

[0 0 37] X^'^y>ySiCVD (Chemic 

al Vapor Deposition ) &£©ii^JIfc: <fc ^TTJf £ 10 

TttoSfi 1 (ommmmm ie, is {c*tbrmw^s# 

tt*wu fro, a^2 0£#UTMFfttttH£** 

[0038]^ TmzyfzrymiLtctpwmor 

W*J/ya> (Si ) . » (Cu) , gfcttS i iCu 

[0039] W/A 1 /W8WE* i 9 *«fitT 4T» 
tltcBZmo. QbumOZ^tfX y">mt C V D&r*§ 

Mm, ±M*.>9X?*>»<D»SU> fcii«fio.0 5 

[0 04 0 ] BirfBU^ r^*->©^EIffiE# 30 
ffiftffltvr. W/A l/WWiK*aXTSfc«)©l'5> 

too4in-ftto%, sr, wraiKsvrisic, 

1100), WF**U5?*h«:JBBtU (IWEXgl 0 
1) , (IWBXgr0 2) , 

(iwaxgi 0 3), (luiaxgi o 

4) x^fcJfeT C ± fc J: o T US?* h ^ 

>o-*tt^attrtr*ti« (Mfaxg 10 6), u^x 
h/^->©ttite*>-w)«aE*fTtto^a (itiriaxg 
107) , acoxg^&aifc. 

[0 04 2] UfrU UVZ\-'*2-><D-$&&}m9Y 

Lfcf* • (ifiEXg 10 8), C (D^JlStiiE v v 
Kfi«J8BS®^AAU (ltWBXgl 0 9) , XW, 

*ftiaw* («Bxei io). so 
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[0 04 3] C©SL ^i^i©l/^h^^ 
ifeflfb (MEXgl 0 0), Jfcor, i/a rfifrCDMtt 
l»C*Ftt£l/2>* NCJBWT* (HEXgl 0 

i) . 3ccc % peb»« (Miexgi 02) , *-y> 

JflHI (OTBXg 10 3), Si&jaS (luiBXg 1 0 
[0044] ;wc, ±fEU^X r^£->£vX#fc:i, 

tw/a i/waiK*x9^>y-rsct«c<tor\ _ 
»2jia©E»*«flE-r*w/A i /waeies 190 

[004 5] ^21@©iSS4«^-r^W/A 1 /wat 

mi §\mz<ommmm2i> 22. 23ra*> 
nn^ 0 5 6cc, m2<ommmmmz 1. 22. 23 

_hte«, ®3BS<3DiB3Bl*«eE*r^W/Al/W8iaffi 
»24^«a*Tt*9. W/Al/WSJfia£i2 4 
tfc «HL2 5*3H/r»2[liBa)E«r**W/A! 
/WSUBES1 9£«RUT^«. 
[0046] »3-«BOE«*«flfr*W/A 1 /W» 
Bffi»2 4^30HH«»|g|2 6, 2 7, 2 8 raft 
tltl^o S3(D«BUUUI26. 27, 28 

mimmmmzmi&fzw/A 1 /wgtgs 

«2 9^JSSnr*$0, W/A l/WgJHBK2 9 
«, g^?L3 0^3iur^3JiScDiS^r*^>w/A i 
/WaiBiBJ»2 4iS3KUrC^o 
[0047] ^4l@©iBSI41i^-r ^W/A 1 /W» 
BEiH2 9{*»4CDB[ffljteHaR3 1, 3 2, 3 3t«b 
h-CC^o <*6fc, St4©JM*MK3 1. 3 2, 3 3 

±k», m5sacDieiK*«fi!E-rsw/Ai/wg]iie 

fi3 4^fiS3ti-Cfc0, W/A l/waJf©SI3 4 
SUA 3 5-*ai/r»4»B©BBr*SW/A 1 

/WW1S3812 9 igtturc^. 

[0048] *5»B©E»*«JW*W/A 1 /WS 
HESI3 4li»50JiIffl«i«BI3 6, 37, 3 8TSb 
tiTC^S.. ^5©SIB»a«36. 3 7. 3 8 

(«TAli3^i^r) 3 9^»«Stir*5 0. aib 

^3 9«, sa*a4o*aur»5na©E«r*sw 

/Al/waiaiBfi3 4iSSKLr^S. ^c*5, 
BOBB»«:ttCuS«*ffli>T«>J:Cn 

[0049] memsoimLzmmzA ib^39± 

(Ctt77^t;W^^-J/ 3 >i4 1. .4 2 3W&SR3 
ntl^, 7 7 -ft^9S/^-5/a>||-4 1», fc£ 

-r */^— > 3 >^4 2 «, fciil.J4M<b^i; 3>R 

[0050] 77^;^r>^>3>i4 1, 4 2 

_hcc«, ftffl&fmmbmmtvxoBLM (Ban 




(7) 
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Limi ti nq Metal lurgy) M 4 3 ffiffiA £ tlX D % B L 
MM 4 3 &£B ft3©£K-?*S A 1 12*83 9 <fc©8« 

«SK?L4 5*aLrff-3&totia. BLMM4 3W:, 
*da (Cr), CuteJ:tf£ (Au) 4»XB«Lfc 
Wti&ortef), BLMM4 3XK, 
ft^Vrtv K) 4 4jWj*S+it:i»*. 

[ 0 0 5 1 ] &te ItBSdlOXIM 1 rtt; ¥**$x 

u cftfc3S^cvti/ 3 9 h«cc«i«c]RHsrSTfi 10 

l^TJ/3 9 FWHft^a? Mt>fXrm*«* 

[0 0 5 2] coDcfc^^c, ^8»©»»l«:J:titf % ft 
-/^7F7 *©BBi© J: 5 aattift 

[005 3] (Safc<D«JB2) H7», **98©ftOj| 

xgioo-iai ior*o. mix. mmtsm 

[0054] #£«©}$■ 2 r tt, £ *\ IWESBS©» 30 

•i©wbb-i fcjfibtmwnM 1 0 o-Mtexgi 0 

tfci u^h/^->©tffi*sgi|S3ti'C (Xgi 
05) % ¥^9x^fflft©U$/Xh^£->©^f 
-*jWR*3*i* (11106) , ^FXjr-XO 
^^-*jWBttfl©»£tt* uyxh^dr-xottB 
GbGOWtikftttviat (Xgi 0 7) . *©XB^ 

[0 05 5]—*, U^h;^->©taf-» 

-xo-f&T-Zfrh, *awt^x^HW©i/i;xh^ 
df->©^tfc»jEv 9 7*fW Wfcft (IS 10 8), 

(Xgi 0 9) o 

[0 05 6] ^-C, xy^rt©b^ f;^ 

*9**amm!f-*iHm2M (xgi 1 o) . 

C©&. Wfc ***^x^©«ffl{c*-ft»3©U^ 

zvzmiuL (xgi 00) % *ivc, men 8 raj* t, 
*«*»©**** 9 **©«««**- * ks-^t^ 50 
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3ft*(xgioi) 0 

[0 05 7] Xgi 0 2©PEB*Hft\ Xgi 0 
3©£- U >^«H1*J <fctfXg 1 0 4©«fcJBffl£*» 
f*3x/%fcJfcLfc|& ^J&3ftfcU^;* h^*~>©^* 
BiiB&r* (Xgi 0 5) b 

[0 05 8] c©J;5te, *saii©JKll82CcJ:htf» m 

9 ?>6**S©¥iM** 9 ^^©BRiifi^- * 
hfcJH»3*i4©r* >>h 9 hftScUKcimt- 

[0 05 9 ] ( JBt©JM3 ). 0 9 HE. #2feBJ3©f6!©^ 

xgi 0 o-xgi 1 o-c&£ e 

[0 060] *£*©#« 3 BUf^ife©^ 
■ 1 ©tWBHl KStUfctlEXg 1 0 0 -mTIEXg 1 0 
5 iHttCC. ¥®#$x^±K:i^X -M*->*»dt 
LfcflL l/^Xh^jr->©^ffi*s»5EStir (Xgi 

05), zm»*x>>m%o\'Vzhrt*~><DTtm j f- 

-Z&MmZtlZ (Xgl0 6) o l/5?*M*->© 

^b*©«OE*fTftofc« (Xgi 0 7) % *©Xg-» 
tJltr. 

[006 1 ] — # % YrtZ-l/Qy^T-Zim 
WHDm&\t. *S«*^X^Brt©U^Xh/<dr- 
6* *2lft:^x^fflrt©U^Xh/S 
*->©*ltaijEv9^«WUfc« (Xgi 0 8) ; 
C©^SffiiEv9^-<-^^Jffl®B^A*-r^ (X 
Bl 00)-. 

[0 06 2] ;Xt>?, *»*->x^ffirt©U^Xh/<5r 

Bro^-^ffltt^-faWfiSsna (xgi 10) . c 

my, ^ft^x^©^ffltc^-^Jl$©U^X 

h*&*o (xgi 00) sb— 3e©mw« 

rm^s^u^x h(cM*3na (xgi 01)0 

[0 06 3 ] «K % Xgi 0 2©PEB«B3&^NKt , > 
x^«c*3tia. C©PEB®S*C«, *»ft9 n -9^» 
©P E B«^^*Btt7*-*^^r*B»* 

^»jcsaft^-^ss-cPE B«yi^»sna©r, 

*»ft^xy%±©.u^^ h^^->©^S«6o*i&J/Js 
[0 06 4] #cfc, xgi 0 3©^- , ;>^MmfeJ:a : 

Xgi 0 4©*««ai%*3W*:'>x^K:ttLfca; »«. 
3hfcUS?xh^4i->©^H56t«13&J-* (XglO 
5) . 

[0 06 5 ] C©<*5CC, **»©»«3{C<fcn«. ^ 
JE^ ? 7frh%m»* y P E B^ffi©^- ^SS 





13 



1 -297584 

14 



1 c 3£Jf 818 

2 ngxtr**s/+;WB 

3 m&&M<DnM¥®&®.® 



[ 0 0 6 6 ] &Lh «WH*CJ: orft§n/c^=6% 



4 BftvyaVH 
4a nUJ'^pgpgp 

4 b 

4 c x 5 v ZWM 

5 arts/ y a:* 



[0067] tctm. mssmvmutHt. wj* 6 3»jt«tt9ift±tf^na¥«fMw 

h^-V^t^E^fc'-WsH-^h^i?;**© 10 7 pS¥*fc«« 

»SFttKfcj«pi»c*»). *fc< ioa <*rjii©ei*) 

st^tts^iwiaBiiSiaeosia^ffiKfcafflpitB iob <j&uiB©eis) 

■c*a. ioc $yi?z.?i'ffl&(mimm<Dmm) 

[0 06 8] 11 ^-x? i* mo ESS 

[JMGftM *«KJ:r>"CllwS*iS*W©5*. ft 12a mum 

mttb0K*r>xmtiz®&imicm-rm> 12b «iur - 

OT©£*»9"C*S. 13 &£?L 

[0 06 9] *»BKJ:n«» ^WJc^x^ffirtKfcW 20 14 x = **3IS»UUISS 

*ps?xh/<*->©-*ffiBtt*rtjb-j-*c.i*»?i»i 15 sum. 

ft*®?. C<DUisZVrt2->Z-?XirlCVXlaX-? 16 9 1 ©IBIHtt»BI . 

*ci«:j:-jr^t6tf6o*©/J\3i»g|fl|«fttWB/<.*- 17 SB 1 ©BIBMSSS 

->**W»«>x/%±K»fiW*CiiHr*«. 18 ?& 1 ©Jf RStfcililg 

[Hffi©lBf#&BWn 19 $>^X^>/T^5x^A/3r>^f->8iB 

[01] *«w©-^»©»jb-c*« isi>xb^z-is mm (m 2 jis©br) 

©1lliE^*i!Wrs:nSIHr*a. 2 0 &&?L 

[02] iNW*<5x/>fflrtCC*jW4U5?X (•/<*->© 2 1 SI2©JIIffl*a*§i)g 

■•ftt^-ffcwWC**. 2 2 ^2©)ira»iSM 

[03] uyxh/^->©aft^Jt6-C*S0.2 2tnn 30 2 3 IS2©Jllffltftilil£ 

(CjfH-^^lft^x^ffirtKteWiuyxhK^-v© 2 4 SV^fVrJH-'JA/^^^f^lI 

^ffiliiEv^^in-rS-C*^. IB® (S3ia©iB«) 

[04] ajaMWSKSfr-s^w^x^ffirttcjsw* 25 

wwofa* hmommvmiE-vyfZK-rmvb 26 £3©juimiHi 

■5. 27 m3®®m*mm 

[0 5 ] S^-g§t©-> a ? h^M84*£ffiiEOfc&©* 2 8 Sg3 ©B IStftliiR 

^■T0T?*S. B23S (»4»B©EiB) 

[06] ^Bj©-^©^®4ffli. 1 r^fiS$n^'«'f 30 tmn 

x-yhv^zzzmtz^m&m&vmumm 40 31 m4®mfsimm 

3 2 *4©JiniftlMI 

[07] *m*<m®m&<mi&X'b?>\sv>xYrtz-- 33 ^4©@p^»i»^ 

[08 ] m^©*»tt? -^^©Miia^-f ©-{* less (*5iis©ra*) 

%mT0-c*s. 35 sua 

[09] ^BB©fS©^66©^SS-C&SUyxh^$- 3 6 £5©jHHft*R- 

>©«E*tt*WHr*XBfflr**. 3 7 SS5©JIiS*ftiliR 

[«HW>BWi] 3 8 msommamm 

la ^iSfcSK 39 T*-3x^AE« <»6JlB©Bli) 

lb MfkS/'Ja>« 50 4 0 StftTL 
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4 1 yT<t*MyU*-i*a>m 
4 2 7 r 9 3 >^ 

4 3 B LMH 
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